The thylakoid-targeting domain of the chloroplast Rieske iron-sulfur protein is located in the N-terminal hydrophobic region of the mature protein.
The thylakoid-targeting domain of the Rieske FeS protein has been located in the N-terminal 55 amino acids of the mature protein by importing chimeric and truncated precursor proteins into isolated pea chloroplasts. A chimeric protein consisting of the presequence of ribulose-bisphosphate carboxylase/oxygenase (Rubisco) small subunit fused to the mature Rieske protein sequence was imported by chloroplasts, processed in the stroma, and translocated into the thylakoids, indicating that the thylakoid-targeting information was located within the mature Rieske protein. A truncated Rieske protein precursor consisting of the presequence and the N-terminal 55 amino acids of the mature protein was imported by chloroplasts and routed to the thylakoids, indicating that the thylakoid-targeting domain of the Rieske protein is located within the predominantly hydrophobic N-terminal region of the mature protein. Chimeric proteins consisting of this truncated Rieske protein precursor fused to the mature Rubisco small subunit and to plastocyanin were efficiently imported by chloroplasts and translocated across the thylakoid membrane. A proton-motive force was necessary for thylakoid translocation of the mature Rieske protein, the truncated Rieske protein, and the fusion protein consisting of the truncated Rieske protein and the mature Rubisco small subunit. In contrast, plastocyanin and the fusion of the truncated Rieske protein with plastocyanin were translocated across the thylakoid membrane in the presence of nigericin and valinomycin, indicating that the energy requirement for thylakoid translocation was conferred by the passenger protein and not by the thylakoid-targeting sequence.